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Description 

The present invention generally relates to the 
facilitation of fabrication of cathode ray tubes or 
similar products and, more particularly, to a meth- 
od of forming on cathode ray tubes respective 
identifying indicium which provide readable infor- 
mation used to control the production and/or stock 
administration of the cathode ray tubes. 

In most automated production lines, the use is 
made of an automatic product identifying system 
for automatically identifying the type, model, lot 
number, serial number and/or any other character- 
istic of products being assembled or inspected. To 
facilitate this automatic product identification, one 
method now widely practiced is that products are 
applied with adhesive tags each bearing an iden- 
tifying indicia so printed thereon as to be read by 
an automatic code reader. The indicia includes, for 
example, a unique bar code or any other marking 
and represents readable information peculiar to the 
particular product being made, for example, the 
type, model, lot number, serial number and/or char- 
acteristic of the particular product being made. 

When it comes to the manufacture or fabrica- 
tion of cathode ray tubes, the production line in- 
cludes several heat treating stations and several 
chemical treating stations through which cathode 
ray tubes being manufactured are transferred in 
specific sequence. The presence of the heat and 
chemical treating stations in the production line 
makes it difficult to use the adhesive tags of the 
above described type on the cathode ray tubes. 

However, any one of the Japanese Laid-open 
Patent Publications No.55-1 55450, published in 
1980, and No.60-81744 published in 1985 dis- 
closes a method of forming that identifying indicia 
on a glass envelop or enclosure of each cathode 
ray tube which exhibits excellent resistance to both 
heat and chemicals. Specifically, according to the 
first-mentioned publication, the identifying indicia is 
in the form of a bar code formed by the use of a 
carving technique, that is, in the form of a bar code 
carved on a particular portion of the glass envelop 
of the cathode ray tube. On the other hand, accord- 
ing to the second-mentioned publication, the iden- 
tifying indicia is in the form of a bar code formed 
by the use of a heat resistant marking agent such 
as colored frit, which code is imprinted on a par- 
ticular side portion of the glass envelop of the 
cathode ray tube. In both of these publications, the 
identifying indicia is adapted to be read by an 
optical or magnetic code identifier. 

Apart from the disclosure made in any one of 
the above mentioned publications, attempts have 
been made to form, on a portion of the glass 
envelop of the cathode ray tube, a predetermined 
pattern of traces of fusion by the use of a high 



density energy radiator such as a laser, so that an 
optical code identifier can read such pattern of 
traces of fusion. 

It has. however, been found that all of the 

s above discussed prior art methods have their own 
problems. More specifically, where the heat resis- 
tant marking agent such as the colored frit is em- 
ployed to form the identifying code on each cath- 
ode ray tube, the actual formation of the identifying 

io code on the cathode ray tube relies only on the 
employment of a printing technique or a stencil 
printing technique and. therefore, much difficulty 
has been encountered in controlling the amount of 
the marking agent to be applied. In addition, even 

15 though the identifying code has successfully been 
formed on the cathode ray tube, particularly an 
intended portion of the glass envelop, the identify- 
ing code so formed tends to distort and/or break 
off, thereby posing a problem in that a high quality 

20 and reliable identifying code can not be formed 
uniformly on all of the cathode ray tubes being 
manufactured. This problem in turn makes it dif- 
ficult for the automatic code identifier to read the 
identifying code properly. 

25 On the other hand, where the identifying code 
is in the form of either the patterned carvings 
formed by the use of the cutter, or the patterned 
traces of fusion formed by the use of the high 
density energy radiator such as a laser, the iden- 

30 tifying code which can eventually give a high ratio 
of contrast, that is, a high difference in reflectance 
between radiated and non-radiated portions of the 
identifying code, can not be formed unless each 
carving or trace of fusion so formed must have a 

35 required depth and width. This requirement makes 
it difficult to form the identifying code that is minute 
and of complicated shape. 

Therefore, the present invention has been de- 
vised with a view to substantially eliminating the 

40 above described problems and disadvantages in- 
herent in the prior art methods and has for its 
essential object to provide an improved method of 
forming the identifying indicia, which method is 
effective to provide each cathode ray tube being 

45 manufactured with a respective identifying indicia 
which is reliable and high in quality and which can 
exhibit a relatively high resistance to both heat and 
chemicals. 

Another important object of the present inven- 
so tion is to provide an improved identifying indicia 
forming method of the type referred to above, 
which is effective to form the identifying indicia that 
is minute in size and complicated in shape. 

To this end, the present invention provides a 
55 method for forming an identifying indicia on each 
cathode ray tube being manufactured, which meth- 
od is practiced by applying a paint containing a 
powdered metal In a binder and a solvent to a 
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particular exterior surface portion of a glass en- 
velop, forming a part of the respective cathode ray 
tube, by drying the applied paint to form a solid 
paint layer, followed by the radiation of a laser 
beam onto the solid paint layer to form the identify- 
ing indicia represented by at least one blackened 
trace plasticized deformation on a surface region of 
the solid paint layer. 

The metal containing paint utilizabte in the 
practice of the method of the present invention is 
preferred to be a varnish containing a powder of 
stainless steel, that is, a mass of fine particles of 
stainless steel. More specifically, the metal contain- 
ing paint is preferred to be of a composition con- 
taining 30% by weight of varnish of silicone resin 
as a matrix and 12% by weight of stainless steel 
powder, the balance being a solvent such as trich- 
loroethane, xylol, trol, butanol or toluene. 

Alternatively, the use may be made of the 
composition containing 30% by weight of varnish 
of silicone resin, 12% by weight of stainless steel 
powder and 2% by weight of fluorine containing 
polymer, the balance being the solvent, preferably, 
trichloroethane, or the composition containing 
11.5% by weight of methylphenyl silicone resin, 
13% by weight of stainless steel powder, 74.5% by 
weight of toluene and 1% by weight of butanol. 

Other than the silicone resin and methylphenyl 
silicone resin, a mixture of silicone resin with de- 
natured silicone may be employed for the matrix of 
the metal containing paint. An inorganic matrix, for 
example, ceramics such as glass of low melting 
point generally used in the production of enameled 
ironwares, may also be used for the metal contain- 
ing paint. 

The metal containing paint used in the practice 
of the present invention can withstand not only the 
heat treatment, but also the chemical treatment 
both generally employed in the process of manu- 
facture of the cathode ray tubes. The solid paint 
layer formed on that particular exterior surface por- 
tion of the glass envelop or glass bulb by applying 
and, subsequently, solidifying the metal containing 
paint will, when radiated by a laser beam emitted 
from a laser radiator, have its surface region under- 
going plasticized deformation due to the presence 
of the powdered metal, thereby presenting a black- 
ened region. The use of the metal containing paint 
according to the present invention makes it possi- 
ble to give so high a difference in light reflectance 
between the laser-radiated portion, that is, the 
blackened identifying indicia, and a non-radiated 
portion that the automatic code reader can with no 
fault read the identifying indicia descriptive of 
readable information peculiar to the cathode ray 
tube being manufactured. 

Even though the laser radiator is employed in 
the practice of the method of the present invention, 



the present invention makes a decisive departure, 
inter alia, from the prior art method of a similar kind 
in that the laser beam is radiated onto the solid 
paint layer, not directly onto the glass envelop such 
5 as practiced in the prior art method of the similar 
kind, and therefore, the practice of the method of 
the present invention does not require for the resul- 
tant trace of plasticized deformation of the surface 
region to have a great depth and a great width, 

w such as required in the practice of the prior art 
method, in order to enhance the difference in re- 
flectance between the radiated and non-radiated 
portions. This brings about an advantage in that the 
method of the present invention is effective to form 

15 an identifying indicia minute in size and complica- 
tion in shape. 

Moreover, according to the present invention, 
the laser beam is directed only to the surface 
region of the solid paint layer on the particular 

20 portion of the glass envelop, and therefore, it will 
not substantially bring about any adverse influence 
on the remaining portion of the envelop. 

Furthermore, since the metal containing paint 
when applied and dried can firmly stick to that 

25 particular portion of the envelop in the form of the 
solid paint layer, and since the identifying indicia is 
formed on the surface region of this solid paint 
layer, the possibility of the resultant identifying 
indicia being distorted and/or broken off such as 

30 frequently observed in the identifying indicia 
formed with the marking agent according to the 
prior art method can be advantageously minimized. 
This means that the method herein disclosed in 
accordance with the teachings of the present inven- 
ts tion is effective to provide a high quality and reli- 
able identifying indicia on each cathode ray tube 
being manufactured. 

In any event, the present invention will become 
more clearly understood from the following descrip- 

40 tion of a preferred embodiment thereof, when taken 
in conjunction with the accompanying drawings. 
However, the embodiment and the drawings are 
given only for the purpose of illustration and ex- 
planation, and are not to be taken as limiting the 

45 scope of the present invention in any way whatso- 
ever, which scope is to be determined solely by 
the appended claims. In the drawings, like refer- 
ence numerals denote like parts in the several 
views, and: 

so Fig. 1 is a schematic top plan view, with a 
portion cut away, of a cathode ray tube having 
an identifying indicia formed thereon according 
to the present invention; 

Fig. 2 is a schematic diagram showing a code 
55 forming system utilized in the practice of the 
method according to the present invention; 
Fig. 3(A) is a schematic sectional representation 
of a solid paint layer formed on a particular 
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portion of a glass envelop of the cathode ray 
tube; 

Fig. 3(B) is a diagram similar to Fig. 3(A), show- 
ing the solid paint layer which has been radiated 
with a laser beam; 

Fig. 4(A) is a microphotograph of an outer sur- 
face of the solid paint layer before it is radiated 
with the laser beam, which microphotograph is 
obtained with the use of a scanning electron 
microscope; 

Fig. 4(B) is a microphotograph similar to Fig. 4- 
(A), showing the solid paint layer after it has 
been radiated with the laser beam; 
Fig. 5 is a graph showing the relationship be- 
tween the applied temperature and the contrast 
exhibited by a marking; and 
Fig. 6 is a graph illustrating change in mass of a 
metal containing paint, used in the practice of 
the method of the present invention, with the 
applied temperature. 
Referring first to Fig. 1, there is schematically 
illustrated a cathode ray tube assembly generally 
identified by 1 and comprising a highly evacuated 
glass bulb or envelop 2 having a neck section and 
a cone section, said cone section being flared 
outwardly from the neck section, one end of the 
cone section opposite to the neck section being 
constituted by a faceplate. Reference numeral 20 
represents an identifying indicia which is formed on 
a preselected portion of the envelop 2 and which is 
shown in the form of a bar code. It is, however, 
pointed out that any other symbol such as, for 
example, at least one character or numeral, a set of 
dots, or a combination thereof, than the illustrated 
bar code may be employed for the identifying 
indicia. 

According to the present invention, the identify- 
ing indicia or bar code 20 is formed on that 
preselected portion of the envelop 2 with the use of 
a code forming system shown in Fig. 2. As shown 
in Fig. 2, the system comprises a paint applicator 3 
disposed at a paint applying station alongside an 
intermittently driven conveyer 4 so designed as to 
successively transport a plurality of cathode ray 
tubes while they are supported by the conveyer 4 
with the respective faceplates of the envelops 2 
exposed and oriented upwards as shown. With 
respect to the direction of transportation of the 
cathode ray tubes, the paint applying station is 
followed by a drying station, at which a tunnel- 
shaped heating furnace 5 is disposed so as to 
straddle the conveyer 4, and then by a laser mark- 
ing station. 

At the paint applying station, a metal containing 
paint P accommodated in a container is applied by 
the paint applicator 3 to that preselected portion of 
the envelop 2 of each of the cathode ray tubes 
then successively transported by the conveyer 4, 



the composition of which paint P will be described 
later. 

After the application of the metal containing 
paint P, the envelop 2 bearing the applied paint is 

5 passed through the heating furnace 5 so that the 
applied paint can be heated for a predetermined 
time not shorter than 10 minutes at a predeter- 
mined temperature within the range of, for exam- 
ple, 300 to 500 *C to form a solid paint layer as 

io indicated by Pa. When the applied paint is dried in 
this way, the resultant solid paint layer Pa firmly 
sticks to that preselected portion of the envelop 2 
of each of the cathode ray tubes then transported 
intermittently. 

75 The envelop 2 emerging from the heating fur- 
nace 5 is subsequently brought to the laser mark- 
ing station with the solid paint layer Pa on the 
associated envelop 2 aligned with the path of travel 
of a laser beam. Upon the complete positioning of 

20 the envelop 2 relative to the path of travel of the 
laser beam at the laser marking station, a controller 
6 is activated to apply a beam oscillating signal S1 
to a laser oscillator 7 and also to apply to a rotary 
mask driver a mask synchronizing signal S2 neces- 

25 sary to align a selected one of character codes, 
formed on a rotary mask 8, with the path of travel 
of the laser beam L. At the same time, the control- 
ler 6 also applies to a mirror driver an angle control 
signal S3 necessary to cause an oscillatory mirror 

30 9 to guide and direct the laser beam L, which has 
passed through the rotary mask 8 and is then 
deflected by the oscillatory mirror 9, towards a 
predetermined portion of the solid paint layer Pa on 
the envelop 2. 

35 As the laser beam L generated from the laser 
oscillator 7 passes through the desired one of the 
character codes on the rotary mask 8 after having 
been deflected by a deflector mirror 10. the laser 
beam L carries an image of such selected one of 

40 the character codes on the rotary mask 8 and then 
travels towards the predetermined portion of the 
solid paint layer Pa on the envelop 2 after having 
been deflected by the oscillatory mirror 9 and 
having subsequently been passed through a con- 

45 denser lens 11 operable to converge the image- 
wise laser beam L. 

With this system, the imagewise laser beam L 
impinging upon the predetermined portion of the 
solid paint layer Pa on the envelop 2 heats that 

so predetermined portion of the solid paint layer Pa in 
a pattern corresponding to the shape of the se- 
lected character code on the rotary mask 8. As a 
result of this, only that predetermined portion of the 
solid paint layer Pa which has been radiated by the 

55 laser beam L is burnt black in that pattern cor- 
responding to the shape of the selected character 
code, thereby completing one cycle of forming the 
identifying code 20. 
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It should, however, to be noted that, where the 
identifying code 20 is comprised of a plurality of 
code elements, this cycle should be repeated a 
number of times equal to the number of the code 
elements, with the rotary mask 8 adjusted appro- 
priately, to complete the formation of the identify- 
ing code. 

The metal containing paint used in the practice 
of the method of the present invention is a varnish 
containing a powder of stainless steel, that is, a 
mass of fine particles of stainless steel. More spe- 
cifically, the metal containing paint is of a composi- 
tion containing 30% by weight of varnish of silicone 
resin as a matrix and 12% by weight of stainless 
steel powder, the balance being a solvent such as 
trichloroethane. The solvent used is nevertheless 
evaporated during the drying of the applied paint 
layer to form the solid paint layer inside the heating 
furnace 5. 

With respect to the laser oscillator 7, the use of 
TEA-CO2 (Transversely Excited Atmospheric pres- 
sure CO2) laser oscillator is preferred because of 
its ease to obtain a high laser output at high speed. 
However, provided that the required laser output 
can be available, YAG (Yttrium Aluminum Garnet) 
laser oscillator or any other commercially available 
laser oscillator may be employed. However, in the 
present preferred embodiment, the bar code 20 
comprised of a plurality of parallel bars is formed 
by the use of the laser oscillator having 4 
Joule/cm 2 per pulse and capable of generating the 
laser beam of 10.6 micrometer in wavelength. 

Hereinafter, the reason that the solid paint layer 
Pa is burnt black when radiated by the laser beam 
L will be discussed. The result of infrared spectral 
analysis conducted on the blackened area of the 
solid paint layer Pa, which was radiated by the 
laser beam L, and the non-blackened areas of the 
same solid paint layer Pa which was not radiated 
by the laser beam L has shown that no difference 
in spectral dtstributiori'is found between the [Slack- 
ened and non-blackened areas. This appears to 
have shown that change in color occurring in the 
solid paint layer Pa was not the outcome of chemi- 
cal change in color of the paint matrix of silicone 
resin. In an effort to find the reason for the change 
in color in the solid paint layer Pa, an X-ray diffrac- 
tion was also carried out to the blackened area of 
the solid paint layer Pa, the result of which has 
shown the absence of metal oxides anywhere in 
the solid paint layer Pa. The failure to find out the 
metal oxides in the solid paint layer Pa appears to 
have indicated that the change in color was not the 
outcome of oxidation of the stainless steel particles 
forming the metal powder. 

However, examination made by the use of a 
scanning electron microscope has shown that the 
non-blackened area of the solid paint layer Pa has 



a moderate surface irregularity comprised of 
smoothly continued hills and dales as shown in Fig. 
3(A) while the blackened area of the same solid 
paint layer Pa has a prickling surface irregularity 

s substantially comprised of roughened hills and 
dales as shown in Fig. 3{B). This is evidenced by 
the microphotographs showing Figs. 4(A) and 4(B), 
respectively, Fig. 4(A) illustrating the surface con- 
dition of that portion of the solid paint layer Pa 

10 which has not been radiated by the laser beam L, 
that is, the non-radiated or non-blackened portion 
of the solid paint layer, whereas Fig. 4(B) illustrates 
the surface condition of that portion of the same 
solid paint layer Pa which has been radiated by the 

15 laser beam L, that is, the radiated or blackened 
portion of the solid paint layer. 

According to the result of the microscopic ex- 
amination, a mechanism of blackening of that radi- 
ated portion of the solid paint layer Pa could be 

20 explained as follows. Starting from the condition as 
shown in Fig. 3(A), and when the laser beam L is 
radiated onto the solid paint layer Pa, the stainless 
steel particles 12 contained in the solid paint layer 
Pa are generally instantaneously heated. At the 

25 same time, a considerable amount of heat is gen- 
erated from a surface region of the solid paint layer 
Pa which receives a substantial amount of the laser 
beam L, the consequence of which is that the 
surface region of the solid paint layer Pa appears 

30 to undergo a pfasticized deformation leaving fine 
surface irregularities. The resultant fine surface ir- 
regularities appearing on the surface region of the 
solid paint layer Pa scatters light as the reflectance 
exhibited by the surface of the solid paint layer Pa 

35 has been lowered, representing a black color. On 
the other hand, the radiation of the laser beam onto 
a surface of the paint layer containing no metal 
powder has resulted in the surface region without 
being blackened. 

40 In view of the foregoing, the presence of the 
metal powder 12 in the solid paint layer Pa which 
has a relatively high reflectance appears to pro- 
mote the generation of heat from the surface region 
of the solid paint layer Pa when the latter is radi- 

45 ated by the laser beam L. 

Hereinafter, how the metal containing paint P 
applied to the envelop in accordance with the 
method of the present invention as hereinbefore 
described will be affected when heated will be 

50 discussed. 

Fig. 5 illustrates the relationship between the 
heating temperature used and the contrast of the 
identifying code formed by the radiation of the 
laser beam. On the other hand. Fig. 6 illustrates 

55 change in mass M of the solid paint layer Pa with 
change in heating temperature T. As can be under- 
stood from Fig. 5, the solid paint layer P in the 
illustrated embodiment will not exhibit a satisfactory 
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contrast unless the heating temperature exceeds 
300 *C . On the other hand, the graph of Fig. 6 
speaks of the fact that, when the heating tempera- 
ture T is within the range of about 300 to 400 * C as 
indicated by A, the mass M of the solid paint layer 
Pa decreases. Considering the table of Fig. 5 and 
the graph of Fig. 6 together, the reason for the 
change in contrast of the identifying code occurring 
with change in heating temperature T can be possi- 
bly because, if the heating temperature T is low 
(for example, if it is lower than 300 *C ), the sol- 
vent, that is, trichloroethane, contained in the ap- 
plied paint P remains unremoved and, therefore, a 
considerable amount of laser energies produced 
upon the radiation of the laser beam L is consumed 
to evaporate the solvent, so far from being con- 
sumed to color the solid paint layer Pa. 

As hereinbefore described, the metal contain- 
ing paint P contains, inter alia, the silicone resin as 
a matrix. Therefore, the resultant identifying code 
20 made from this metal containing paint P can 
withstand both the elevated temperature and 
chemical attacks employed in the course of manu- 
facture of the cathode ray tube, for example, during 
a preheating (stabilizing) step, a step of forming a 
black matrix layer, a step of forming a phosphor, a 
step of vapor-depositing an aluminum film, an an- 
nealing (baking) step, a frit sealing step, and a step 
of mounting an electron gun assembly. Therefore, 
according to the present invention, the possibility of 
the identifying code 20 being broken off and/or 
contaminated can advantageously be minimized. 

In addition, the inclusion of the stainless steel 
powder in the metal containing paint P facilitates 
the plasticized deformation of the radiated portion 
of the solid paint layer Pa, when that portion is 
radiated by the laser beam, enough to permit it to 
be blackened sufficiently. The blackened portion of 
the solid paint layer Pa gives a high contrast rela- 
tive to the non-radiated portion of the same solid 
paint layer Pa, exhibiting a great difference in re- 
flectance enough to permit the resultant identifying 
code 20 to be properly read by an optical code 
reader. 

Because of the high contrast exhibited between 
the radiated and non-radiated portions of the solid 
paint layer Pa as hereinbefore described, no ne- 
cessity arise to form traces of plasticized deforma- 
tion in the surface region of the solid paint layer 
Pa, which traces have a relatively great depth and 
a relatively great width. Therefore, the method ac- 
cording to the present invention is effective to form 
the identifying code 20 that is minute in size and 
complicated in shape. Moreover, the radiation of 
the laser beam will not bring about any adverse 
influence on the envelop 2 and/or any other portion 
of the cathode ray tube because it is directed only 
to a portion of the solid paint layer Pa deposited on 



a selected portion of the envelop 2. 

Furthermore, the applied paint P when dried to 
form the solid paint layer Pa bonds so firmly to the 
envelop 2 that any possible distortion and/or break* 
s age of the eventual identifying code 20 can ad- 
vantageously be minimized. 

In the practice of the method of the present 
invention, the use has been made of the heating 
furnace 5 in which is created a high temperature 

io atmosphere effective to facilitate the solidification 
of and the subsequent firm bonding of the layer of 
metal containing paint P deposited on the selected 
portion of the envelop 2. 

The temperature at which the solid paint layer 

is on the envelop is dried and the length of time 
during which the applied paint is dried to form the 
solid paint layer may be selected appropriately in 
consideration of the type of matrix and/or solvent 
used in the metal containing paint and are, there- 
to fore, not limited to those herein disclosed. By way 
of example, where the solvent of a kind which can 
be readily removed by evaporation at a relatively 
low temperature proximate to normal temperature 
or room temperature is employed in the metal 

25 containing paint, the paint applicator 3 may be a 
spray gun and the use of the heating furnace 5 and 
any drying furnace may be dispensed with al- 
though the heating can facilitate the solidification of 
the metal containing paint used in the practice of 

30 the present invention. In other words, where the 
solvent of the land referred to above is employed, 
the heating is not essential in the practice of the 
method of the present invention and the paint ap- 
plied to the envelop may be allowed to stand until 

35 it solidifies to form the solid paint layer. 

With respect to the solvent used in the metal 
containing paint utilizable in the practice of the 
present invention, other than trichloroethane, any 
one of xylol, trol, birtanol, toluene or any other 

40 solvent may be used, which solvent can be re- 
moved by evaporation before or during the heat 
treatment, that is, the drying in the heating furnace 
and which will not remain unevaporated, that is, 
which will not adversely affect the characteristic of 

45 the metal containing paint applied. 

In the foregoing description, reference has 
been made to the use of the stainless steel powder 
as a constituent of the metal containing paint P. 
The stainless steel powder may be of a composi- 

50 tion containing 13% by weight of nickel, 17% by 
weight of chromium, 2.5% by weight of molyb- 
denum and 67.6% by weight of iron. However, the 
proportions of those four elements may not be 
limited to those described above, provided that 

55 those four elements, that is, nickel, chromium, mo- 
lybdenum and iron, are contained in the requisite 
metal containing paint P in varying proportion with 
or without the addition of other elements in a small 
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quantity. Alternatively, in place of the stainless 
steel powder, a powder of aluminum or any other 
suitable metal may be employed. 

However, the use of either stainless steel or 
aluminum is preferred for the metal powder used in 
the metal containing paint utilizable in the practice 
of the present invention because it has been found 
that the application of the paint P containing a 
powder of either the stainless steel or aluminum 
has exhibited a satisfactory transformation into the 
black color, that is, has resulted in a high S/N ratio. 

Where a powder of copper is employed in the 
metal containing paint utilizable in the practice of 
the present invention, it has been found that the 
solid paint layer applied to the envelop and con- 
taining the copper powder was blackened as the 
envelop had emerged from the heating furnace and 
before the laser beam was radiated. Considering 
this, it appears that the use of a powder of metal, 
such as copper, of the kind which tends to loose 
gloss is not recommendable because the metal of 
such kind tends to react with the paint matrix 
and/or the solvent used in the paint during the heat 
treatments and/or chemical treatments subjected to 
the cathode ray tube being manufactured, thereby 
loosing the glossiness. 

With respect to the particle size of the metal 
particles used in the metal containing paint, it is 
preferred to be so small as they will not precipitate 
in the metal containing paint in a fluid state. For 
example, not greater than 40 micrometers is pre- 
ferred for the average particle size of the metal 
powder. 

Other than silicone resin, the matrix of the 
metal containing paint may be either methylphenyl 
silicone resin or a mixture of silicone resin with 
denatured silicone, both of which can withstand 
both of the heat treatment and the chemical treat- 
ment generally practiced during the manufacture of 
the cathode ray tube. An inorganic matrix, for ex- 
ample, ceramics such as glass of low melting point 
generally used in the production of enameled iron- 
wares, may also be used for the metal containing 
paint. However, where the low melting glass is 
employed, the amount of the laser beam radiated 
has to be higher than that required when the var- 
nish of silicone resin is employed. 

Although the present invention has fully been 
described in connection with the preferred embodi- 
ment thereof with reference to the accompanying 
drawings used only for the purpose of illustration, 
those skilled in the art will readily conceive nu- 
merous changes and modifications within the 
framework of obviousness upon the reading of the 
specification herein presented of the present inven- 
tion. For example, it is well known that the process 
of making the cathode ray tubes includes a step of 
removing stresses built up in the envelop of the 



cathode ray tube. Since the envelop is made of 
glass, the removal of the stresses built up in the 
envelop is carried out by annealing the envelop at 
a temperature within the range of 400 to 500 "C . 

5 Accordingly, this annealing temperature can be 
used to heat the layer of metal containing paint 
using the trichloroethane as the solvent and, there- 
fore, the use of the heating furnace described and 
shown as used only for the purpose of drying the 

io applied paint layer may be obviated, provided that 
the annealing step is provided intermediate be- 
tween the paint applying station and the laser 
beam radiating station. 

75 Claims 

1. A method for forming identifying indicia (20) on 
a cathode ray tube (1) comprising an envelope 
(2), comprising the steps of: 

20 applying a paint, containing powdered 

metal mixed in a binder and a solvent, to a 
selected exterior surface portion of the en- 
velope (2); 

drying the applied paint to form a solid 
25 paint layer: 

radiating a laser beam onto a portion of 
the solid paint layer to form the identifying 
indicia (20) as at least one blackened trace of 
plasticized deformation on a surface region of 
30 the solid paint layer. 

2. A method as claimed in claim 1, wherein the 
metal is selected from stainless steel and alu- 
minium. 

35 

3. A method as claimed in claim 1 or claim 2, 
wherein the binder is silicone resin. 

4. A method as claimed in any one of claims 1 to 
4o 3 wherein the drying step is carried out by 

passing the envelope (2), with the paint applied 
thereto, through a heating furnace (5). 

5. A method as claimed in claim 4, wherein the 
45 furnace (5) is an annealing furnace employed 

in the manufacture of the cathode ray tube for 
the removal of stresses built up in the en- 
velope (2). 

so 6. A method as claimed in any one of the preced- 
ing claims, wherein the solvent is selected 
from trichloroethane, xylol, trol, butanol, 
toluene and mixtures thereof. 

55 7. A method as claimed in claim 6 wherein the 
solvent is trichloroethane and the drying step 
is carried out for at least 10 minutes at a 
temperature of at least 300 *C. 
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PatentansprUche 

1. Verfahren zum Ausbilden von Identifizierungs- 
markierungen (20) auf einer Kathodenstrahlroh- 
re (1), die eine HUlle (2) aufweist, folgende 
Schritte umfassend: 

das Auftragen einer Farbe, die in ein Bindemit- 
tel und ein Losungsmrttel gemischtes pulver- 
iges MetaJI enthalt, auf einen ausgewahlten 
AuBenflachenabschnitt der HUlle (2); 
das Trocknen der aufgetragenen Farbe, um 
eine teste Farbschicht zu bilden; 
das Bestrahlen eines Abschnitts der festen 
Farbschicht mit einem Laserstrahl, um die 
Identifizienjngsmarkierungen (20) als zumin- 
dest eine geschwSrzte Spur mit plastizierter 
Verformung auf einem OberflSchenbereich der 
festen Farbschicht auszubilden. 

2. Verfahren nach Anspruch 1, worm das Metal! 
aus rostfreiem Stahl und Aluminium ausge- 
wShit ist. 

3. Verfahren nach Anspruch 1 oder 2, worin das 
Bindemittel Silikonharz ist. 

4. Verfahren nach einem der AnsprOche 1 bis 3, 
worin der Trocknungsschritt durchgefGhrt wird, 
indem die HUlle (2) mit der darauf aufgetrage- 
nen Farbe durch einen ErwMrmungsofen (5) 
geschickt wird. 

5. Verfahren nach Anspruch 4, worin der Ofen (5) 
ein GlUh- bzw. VergUtungsofen ist, der bei der 
Herstellung der Kathodenstrahlriihre zum Ab- 
bau von in der HUlle (2) aufgebauten Spannun- 
gen eingesetzt wird. 



I'enveloppe (2); 

se*cher la peinture appliquee pour former une 
couche de peinture nisistante; 
appiiquer les rayons d'un faisceau laser sur 
5 une partie de la couche de peinture solide 

pour former les marques ^identification (20) 
sous forme d'au moins une trace noircie de 
deformation plastifide sur une region de surfa- 
ce de la couche de peinture solide. 

10 

2. Procgde* selon la revendication 1, dans lequel 
le m£tal est choisi parmi racier inoxydable et 
raluminium. 

15 3. Proc^de" selon la revendication 1 ou 2, dans 
lequel le liant est une r£sine de silicone. 

4. Precede' selon Tune des revendications 1 a 3, 
dans lequel I'dtape de sechage est effective 

20 en faisant passer I'enveloppe (2) avec la pein- 
ture appliqude sur celle-ci, a travers un four 
chauffant (5). 

5. Proc$de* selon la revendication 4, dans lequel 
25 le four (5) est un four a recuire utilise' dans la 

fabrication du tube a rayons cathodiques pour 
le retrait de contraintes formees dans I'enve- 
loppe (2). 

30 6. Procede* selon I'une des revendications pr£c6- 
dentes, dans lequel le solvant est choisi parmi 
le trichloro6thane, le xylol, le trol, le butanol, le 
toluene et leurs melanges. 

35 7. Procede* selon la revendication 6, dans lequel 
le solvant est le trichloro6thane, et l'6tape de 
sechage est effectuee pendant au moins 10 
minutes a une temperature d'au moins 300 * C. 



6. Verfahren nach einem der vorhergehendeh An- 
sprUche, worin das L6suhgsmittel aus Trichlo- mo 
rSthan, Xylol, Trol. Butanol, Toluol und Mi- 
schungen daraus ausgewShtt ist. 

7. Verfahren nach Anspruch 6. worin das L6- 
sungsmittel Trichlorathan ist und der Trock- 45 
nungsschritt zumindest 10 Minuter) lang bei 
einer Temperatur von zumindest 300 • C durch- 
gefUhrt wird. 

Revendications so 

1. Precede* de formation de marques d'identifica- 
tion (20) sur un tube a rayons cathodiques (1) 
comprenant une enveloppe (2), comprenant les 
Stapes consistent a : ss 
appiiquer une peinture con tenant un m£tal en 
poudre melange* dans un liant et un solvant sur 
une partie de surface extgrieure Choi si e de 
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Fig. 1 
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Fig. 3(A) 




Fig. 3(B) 
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Fig. 4 (A) 




Fig. 4(B) 




(X750. As viewed at an 
angle of depression of 10°. 
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Fig. 5 
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Fig. 6 
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